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Page 47.

5. T9 7NDS 0)? D777LO"NENT JF ELLCTRU"IC CYCLIC ' CCELE?ATIIS.

(!Revi-1W)

4A. A. zo.)~nskiv (physici. Lastitui ii. 1q . Lzbzd.:v of I-

USSR)

1. o por:vstVl:r Ci alactrcnic cyclic acc-lirators.

Th- .alactron accelari'cors ar3 char-ac4.arizd by the div.;rsi 4

-6-fpes and lar-, 1441srsnca in their fundam:?ntal chiractzristics. 7"r

lveraie/,nean inf-ensity the accelerators are Jistinquishq! t3 s---

orders: from 101 0 6-o -10Ls alactLoav p !r siconi, whi1z on th, -- r v

-alm,)st 4-o 0our or'lers: from - M-aV to 20 -GeV. Line ar Accel-:?r,s

as a rulp, considerably exceed cyclic ones and on the averi3-, -i'

puls-A ir-!t'ns4.ty. Rowaver, with an irncr-asp in thq in*-rqv ard i-

antrancp into the ragicn of th3 energies, which exceod I G-V,

synchrotrons belin to cvertaKe linaar accaler~ters in 'hz

av~raia/ma.an intrns'.'v. larthirmcri, icccrl4 .nqi *o quch ass:-'-
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char~ict'eristics As senerqy sprad jjor'3sity and beam ii ns4_, -'

t5.mo, ryclic acc'! -,rators thus tar, as a rila, th~v incorpe:':~-

a dvan ta -Ps t- h =_ 1.n aar ,,n as. L at 'is m x a ml n 1: E ri I'

separitq type:s if -lec~rcaic cjclic acc-419rators.

In tho )etiroris - oluest el._ cron c r -i u'

'init.3 on 11)9, a'nc ti-? ru. reietitioi freuerncy 5)-6;) nors'c-.

The majo:r-.tv ol b-talrcins worirs ia nn~rgyrvi 25-50) 'sV n i

n o4 it _4s n I- --I zP in the paysicJ. first oNf all nhotonuczI~r

invkzsti-Jatiors. '1m't~rcns tiave tnv numqrcus tzrhnical

uses,'ipplications (-ray inspectiLon, X-ray theapy, ett-.), vi

gradually th,%y ara 1 5.sracad ay Ii~ia-za -cc-larstors.

A basic tnrov-imart in taa c ractariatlcs of bmanm i' is

possibla to axn-ct !rom tae b4tatrons with 4 he timp-constant

quidO.nq f,',z1 (of Itype of cir,:ular ?- cyclotcmn or FFAG) , clc1-L

for thia r-aa y o 153)-2CO I*V. in t".i it 4.s uss±blcm to car:'i -111

such. %ol!:/conV.".ons, luri.nj vhicn h.@ shar- o' tis ful ti.

qrovs/r4__as 3nd 'intlar specific conditions c-fl reac, v.-il'iets 01

-0111 jflqt--d of v1i -'J-, charic-taristic f')r th 'si

batatrons. In iccoriince 4ith this lhq intinsi~v o10 brri c*i'
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rajs'I to l1)13 al-Crong per siconi. ind avi it is m (itra

high itoncch'.ia'inity) . Coniidiac-j in thq fact that such viluis cl -

b-ie actuaily/ra~ill ae-h!vu/raacnui, 4 s bas,? in th.- exna3r-.--c'.

ob1tal.nii dur 4 ni th, startinj/iauncaflq and th v'xrin4mT.ts orn

instillAion-, ins-'11lcd in FLAN ind in laboritory !'JR

USA). Icaport about~ *4 he d~valopakent of hiah-curr-nt betatrons '--

o' +-h1. lvt~ -), i,;'al.Latian Qa 150 qr-1 Is con1icta i :i-so :it

*niversitv of Iova (ISA)

1.2. %licrotron.

Th'p micraotrons in the rejion of eneris from 5 to 30 1-7 -74:v

,4!&ct:on !,am, with a iood intensi.rv ani t~hA mcicchron'ttic*;.tv. -os'c

noverftII/thick-ast o''1c' fficzozrcns on 31 %!-V give4 ;rrnt -1.

in th- Ioi1 / 4mpLs by tha duration of thq orliar

!icro3eonn.ls.

'1*v qto/ir w ould Decome tap cz-baticn of tho ticrotron

COn4''nueUS or, 1ujag-e-C~j-:2nUOUS &CtIon. Th sta,:C o11 con

tschnilvia of th' 3encration, c~t SCh largip powir allows/ass'ines '-

cons t riiction 30 *-~ii micr.)tron ca jf-40 '4-V at 4hA JVe:jj/Ij I) d

of gltnzrr~tor 151 k4 4 n ti~i ranje or wav%!-%njthq 19-20 c-n. in ~
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In the

SImode/conditions of tha long i~pulses/monta/pulsps, which o:~"~

to 90,/10 of 'x~'l'mthc accelirator cru1l iiv-- en-.rgy to 1k

'1eV, having a 1-i mmtr ct magnet 4 m andc a -4ijht 50-101~ t.

~r~~h~ or'm~' trna :m e"sioercon-ductin,11 .' :icr tr r.

which as I-h ic-ol-rating siyst-zm mist s,4rv-, *h4

-,sonator ;:r 1in. ar acceliez..ttr (LU). Iut 'is notq that in

combiia*ion of l-a anu cyclic dcr-l ?ra:trr is qan:'rally -:I

?a~49.

Thi lifficui1"i-s of corstructing tais m-.crotron ar,4 ccnnec- -

ovily wil-1 +.1 (-rziation superconducting LU, but also w-ih t

c,mplication o0 th- corf iguraticn of thq magnetic fiozll: 'v, nr:-s

Of two or mori s- pratp sectors, with ' need for raq-vtic I n-

for the aljustmiant of the defocusing actiors s 4 ray field, ctc. 7h-

efforts/forces, connected wi:tn thie creation of the sup-rco.1ucti-'

tuicrotron, ar', iustifi,2d, cipparently, 0ith '-he qnargie:s >113 J.'

at pris'*-' known tho, :rojicts: stanfori univsrsity (USA) on 20C~

from LI 4-o 1.1 4V and Univarsity of Illi~.ois (113A) on ;)110e '!-?,-

to 30 1-V. To I4Hi thq prospect ct theqe; instiAllations still ~'v

Finily, r-i ossibig tha compromi-ii v'-rsions, exvittplm n.; w"4.



DOC 410A5100) tAGE 3

* is t'i3 oropost'on of 4 ne pnysioaec~nicll 4.nstitlit, l :n; 1'.j

lh~m zonslr'xctimn ol micrctrcn on 4JO-5fl0 I- with -he cirr:zt )~

miA anl ocros4.tv 1P-1fl)O, tae beaing oas&,d on thva imprcvcd lii~::

Accc-1:iratc'r lisni. tynci cn 14 Aa'i. nijor -ilvaivtaq.Q .of -

mlcrotrin tha it~ozs see j.a tte aorochr,aticitv if tzm

substiritia liv s than ;.- :.i3 liai-ar -tcczlqrat.+.rs.

basic oart of 4'hm -?1-clrca accaleritors to the high Anris Afz

',he firs+ ipner~tion, cn wtiica were masterpd basic principi's,

fo11c4-d thr~ sicon(! qansration wita -no-rcy on ~odro D~J

dpsianid for thm ohotorczcJuction cf f -msons. T!he hasic ;r:,ip f~

in st1ha la.ons, wh'c-h act dt prasen (or 1. r o f r C hies

synchrotrons to anrry Ca the oruar of 1-1.9 1 4!.~o:

thers art, th- wvmakly-focus3.ng and stre-nk~ly-focu-sinq 4Stalhjtc>,.

Wth rai a~ they wera coustructpd and launch-'O th-,

stron,1-orxs-In synchrotrons to tha ttinterm.iiat-?I anergims: 2.

at Corn'Ul VI~SA) ani 2.. GeV in Bonn (FRG).

In *he 60's anters into tne sy.stem a serias oF 1ar-

stron1-foc?1~~..v n ycaorn to the enrgy P V (somh ~~>

CEA in Camibrl i.rT UISA) * ;-'!.Y iiiaubiuri (FIG3) *N1%1 on 4-~
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Darashurr'; 2-1!) APIC on 6 Gf-V 1in YcrsVarn, rinm.rat --

irsta11ations -y.v to loll ijazticlas p~zr oulse, which In

r1.pti-tion fr=(7q'-c 5 0-6u ziz corrasocr(Is (3-6) .1012 nic~vs:e!

se con i



$'hc basic naram-t--s c-f tal-lret ?*=n ycr----s

(I) rlapamerp NINA CEA Epesae DESY Cornell

(3)Maxccumanbas aseprug 9.ze-
xTpowso, ras 4 6 8 7 10

(4m 4cno aJiexTPaoBo a amrnynb- 1o2 1 111 111 111

L5) PMarHia~oe nrone ripa EfixeK-
u111, rc 64 35(025) 66 42 50

(Ge) 3Hieprim ummexum, Mas 40 28(100) 50 40 1504

S7) MaKcHmanbMoe none, rc 6430 7600 7920 8100 3300

g)Paayc apftwrw, M 20,7 26,4 25,1 31,7 100

%i)'lcno ummrnbcosB ceic 50 60 50 50 60

(I ) BepTH~anbabA 38a3OP B 40-
Kyclip. ceKTOPaX, CM 6,2 5,1 6,0 5,6 2,54

q)~ O6magf sec xceneaa, T 362 290 400 570 185
('1O6rnia sec meflE, Tr 40 39 25 80 25

(13)ZL&Ta arycrca 12/66 9/62 10/67 2/64 3/68

K(ey: (1) . !'ar amt tr. (2). Y3ravan. (3) . l1aiimumn evnergy o~f ,1'ctrons,

3?V. (4i). 'Tumb-: rf sicct-ons in imusm/o qn-muus

Uanpt ic injmc'jion i1J . (o). En:erqy of injecticn, 'I eVI. (7.

'1aximum fieU1, i. (R) . Radius of orbit, m. (9) . !umbsr if

imnu13-4s/momen/pi11sas in s. (10) . Vortical cl1arancs ji ~z:

sgct&)rs, Ch 1. ( 11. To ta 1 we i a o f i ron, . (12) .TotaI w j ih- C,

copper, t. (13). "-itp ot starting/aunchina.I
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c~'~1v ~st~rat~ 2it::ti~n 1:ws th-4v o:~r.:

speciil. fea4urps/tpcu].iarities: tja~ ra!4,1s Of C-,irVaU: - If ~~

it b,ult V)0 m, ~"z'ccz-r-aso1is ;c uncomionly sm 11 ma7--C

in~~~iy-3. 3 lei: aperturz- c-- m-itc -3~c

~inor~i~ne1small sa~tira J.dJxo. 39 cmi: v-iculim c~amb~ -

str s. o f w , r ~ -s -r va CU Um i S:~ C- r -a vc~~ C-.rc-

c a .s ma - - ~ lat z rar a ca3,r' or zd hv I arz' o -i

thca Ic~ W~- a -67-r-a.' m.f ~aou: N)J "I I J-

-er-ain o~m, - nrt-cuiar, tc ccrstr'irticn sptecial

iccnornical lrs/~u ess tat~n le mli. lm.la)

launchr-1 to ;n- r:av 10 ;eV a: taoe .- tonsitv -3*1f1tO of

pulse an]1 the r-,o,:titicn frequency 10) !1-. T.4t us note t'iat t

trasv~:s ~ ~ir~'~s~nsoz Leaa wikth th-i~~q 11) G47 p-

be pq'ial to I nm oni vqrtica1 lire anI 1; pmr on~ a radiiis.

2. Basic tednisin the developmtn't of larg? -ilct--onic

synch roltrons.

2. 1. lncr :sa ir pnergy of inj-ction.

Th eff~ctivsna.ss cr injectioni in th- svnchirotrors, Is i 71

;. s not voss4.Th IA -c recojn ize hi jh. Ih n OESY it ! ~s
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-25o/3, C71~ -150/'. Roughly it is possible to consiler n~axl-i-n ~m

of particles in orbit rrouurt~onal to e-nqrqv of inj: ction

N IpeA , Eor increase E atm in 'th4.S L- sDect, as

ssr:4.z/row of o' hers , it is extre:aely I:sirabl: . Thus, in 2:7A

convert/transfir -di-- EF[Hm- 30 . ;~ E3 H)K, 120 ii D:'; Trn

tb onvr/r's~:v' E - 0.'t H)K. - 50 'X. L

nol-~ that in c~~s in -:ae ;-.~t s ccnn ct!?l al:;i dith4

Jeursssion of some instabiiitis ajout which will ;o t s

Ith- r-Iv,-W 0c1 11 coll -17 -zffrtc-s in h: accr2!: -ators.

casp tha acce--lera-,J-ng 'Ch sys.am aust tq in the? state com-n-nsa' ,

the r~iiation losses of inora intansle beam. How-ver, for t-

s~ris/row of -ZXD:iMtts could zxc of -- ,,r~st and work -dih

lower ad/r-i-ucqJ ;en-rqy, hut with tae substantially -enh-incqd

intensity.

2.2. Ccenclusior./outp't of alectror beams.

Still s-nv-ral yc-ars agjo conclusion the conclusion,'oututit j"

,41 ct:en bqams F7rnm +hi synchrotrons was cnnsid~rid as the vzr;

lifficult mat-i-r. 'lov electrou beams ar, brought out both or. ~

stron;j-foctisineT (STA, DESY, NIN4A) ant on the veaklv-focisr..;

(Frascatti) Pyn,7hrotrers. in jzdar to giv-4 idqa about thc

which this i-s dorvc, it suftices to -nlicat4 the cambrilj:

synchrotron. Conclul1ed tl 4ce iita the aff--ativ~nziss 70o,/o 1 v :
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axn~anl1p nn I Ts l:. t+ is POssivla. to0 *lispacc by tho '-ltr

~ri~/~1ii~Out7.4 iP int o zour rret icss of -:hri-

synehrotrr,,n, al&rna~4 nq oy any thair ~orm on h vosy

2.1 3~n 3t-zns-on in, tlmti.

in th-3 Dooer Of 'lTh system is reacnad the brace of th- , t:.~~

broujht-ut =I-rtr')j boam or y-rays. At ~rstis achliqv= th

Cfth:? or !r of- milli15seccnais, dtilca corresponis to sev.!:al

:):rcentivs of vispful 4ime3. Thare 3iri plans/layouts of an rs

this valu: t,-) 4 n of rercant (on th.? C'blitr4da accel;?=:tor)

2.LI. lhtininq lionocarcmatic dril Polar-izee b"?'S Of r-a~n

,?1-ct ronls.

lo tr th~ 'arls tims tha ol-ctron acc-slmrators ws

utilizel nrsiovdnantly as tnie sourcas of t.-. --r4ys Of lar4r a

In ',his cmnrzct't7n I.-, 4s nacessary to mntion i3iai-.st i'l th,

in cr-isinr in r-cn, y a ra d ave Icii-it of ,,he ff-ctivz A i!r-v

lr pol-trizo I eav'i o' 7-rals. Tnie wu.s'a pp'icatior. of -ono -hrn~-

ravs./be3rs minvas -4t rossible to inc "as- s'abstintiillv 6-h+i-~
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of diverse -x:)r-4mn~s In Phot~redCtiorS, ini p, larized bains

thiz ooagbilitv to n~ta-,n juai;.tativaly roslilts in this r-Ticn.

Th'- monochrom-l.43iz-il and polirized b-alts of rakinra~

:to/~nar: gena;.ad, in narticular, dirinq b r Ik nJi.

% Ct rC n S on t h - c~St al ar S k 1. I~ mron r c!)C. w 0r3 :-.

fir-ction w,-. 1-v-!t-cd zaseci aill in Ansct~. d al.so

with Trokyo, Yar-van, KharKOV, etc. Such beamns amnerate? also 4-4

Comptor scatt' rinq :f lazir paotons on 4-hc ,bsl~ckons of lar *~r~

(work in C7.', Yzrnvan, FIAN4, atc.) * Lpt us not-z :lso used f,-

monochromAtilition a pcsitron-electronic, annihilation ind 11

of mark-4 phnos (or. #,he diajram of coixpciden'-s bptwefn z~zs 1-v

the :auspd ohoton, ani ty the alec-cron recoil, which escape s lro: -

tarqrat - raV.at'-r).

TLardie introst over the iong torm is eof also the aeo~+"

tlip suff-4.cin+l" int-nsea sourc-3 cA, tho poIlarizcd ozlectrons for

funr'h-ir accfz1-*ra,'ion in the 1linear accelarator - injector, ir k:

in thq svnchrotror !.tself.

2 .5. Conr"arll7 incrfwas~ in radius of syrch::otron.
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:Jonn tr nsf-r to all to ni.gn 4n-rg'-.s i.n '~casa of t-'

,meet vith Ithm trivial reed for an incr-isc of tha radius of

maarqt of At Imast -F. In -,zie -ilectrinic svnchrotrors 1this nr- ! I

substintially it is comp1icateui lu., to a rapiJ increase in losz-,3

to th4 3vnchrotrrn inet.c-ratariation -

A WO6O0PE 4 /R. ia a"ccrd.4nce aita thi.s sharplv ar-z scilei -1p

cost,/,va1ii= of VTh 3vstem, sinc.. necessary for thecrnsao

r3liati~fl If 7-Th owpr it icreasis is -7. 7rcm~ th-- Jicrii

Aorop - -(4,~~eta ith, nr"nciol-4t ~

is poss-j1,l- o 'ow-r t: e radidtion loss-s to thq r; asovibl~z 1~--

the vallue of the correscaing incr,?ase in the radius of s~~.o:-

Suecficaliv, 16, to th5.s oath ta ney w-nt during lthq crcea3tion -,f

synchrotrons oa -6 IPV, selecting a radilis of marna- t

approxinjately/-xemotariy doucly mcre thin this would b-2ncs~v-

tha abs :nc-4 eof ra4.Itcn3issicn.

2.6. llw1transition to by supprccnrluc4-ing or cool=-!!li'

flitrojen to rqsonators.

on!? additional way cf ovarccaiinq th? rd.fficultiJes, o'~

with thq radiatl'on/amission, consiJ'~rpe as cnq of the rpossib.-:h

for incr~asinqC th- -r-rgy In Corlidl, cons4.st in thc trans4-ti,"-

the e'iplrc, lu-ctir. rasorators. In tharn virtually i'ist not s s-z

in thoi ,calls ini ;mt irem/aU. 7Cri povir w'11 prc'aei, with an n,77- .
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in th-I -r-rqv - lk-% tn t- asa/±oplica"5.or Pf th:

suparzon'iuctirv lvice/raquijuzent with 4.2 0 K tho jutlity of 3S-

incr~as3 3olilo --, -109. Talererore i* *h ntme nower of 7'Th )w

ienerators o' ,1-:ctrons oni thbj Cirapll :;ynchrotron can be -fill

7 a S- 12 n- 1) ' 15 s . Z014'. d qu 314 W ' <'3t:v '3u.: '-V t

ift~r incrz~isiniz ?7h ncwer aa cstj~/,ircini irr-ti.c ::li,

4thq i~i' ci i"vorcacn trid raczrl fctr 'i- -Slactren's '-. - :V

complicat'ons asscc4.atad vita tr.a daffct ofrd.to/miin

and tho zff,;ct !,f 'ha cuantum rluc-.ua 4 onR of :ii~/~sr.

Ano~h~r, 1,ss bainq piromising, but ior2 rzal ossibtU1.-v

consists of lhz trinsit--ca to tt.e casonators, o-col~d ty lqf

nitro-n. In th 4 3 t dia losses in th-4 walls can bc- :qduc!-:

ti me s.

2.7. 'Is-, )f synchrctron as ta~ ntrt of Rcc,imllator/slcr;.v

electrons anI positrcns.

Ina of *hz important t.end"_ncies of lattfir/last t~x~ om%'

the 'is& by ctfrr'sonlingly of tne zcdi'ic!I larvq elictr,).ic.

qyrchrWo4 rs n,- ".y !or the partic1a aceeration, blit a1l30
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q,9et:on-pneq4trmn 7111'sions, "'he r-Irst c':"-;tnal ,,orn' _''

-vIbcii:%r. '-i3 )rnialurrm c~itained on thi' Caimbrilgn~s~~:t~

i,iCU-1,1*40. a : two ev-chrr#:ro"!q- osr'

?1(, 51.

The cm3nvprsio3n )f synchrctLron Inta 4-10 accumul-itor/stcr-i ::.

Ciaffhinl bmams :~' 4 rsconductinj ths- meri-4s/zow of k

a) 0i crzati,)ns cf positron d4eratnr-in-Jector. posi-r-ns

rbtainel with tho aid et thie electron beam on a tarqet-con':-r'- i: ,

thq lti-ar acc,1"'ralmr - injector drd fir~b'?r arv accel~ra'!1 4--,~

convorsion ari caplurq of posi~trons in 6hp iccq1trition vilh

of the special miqn.qtic lanses and ithir (Invcascluim'-

i~ risr~ ~ ~s iicaat aajnitud. L'!t us noto tt..t 1,1

acc^1:4ratinn of positr'nna in ta synchrotron is of id -oni-4'
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a) thp Jln :riv-icn )z tn.* sp~cia1 lamipi'.i main~ets f:r

r-,4iStrthutV ..Y '-h- Ddratw-ien tho avrchrotrin irl hata&:!,v

a) r- n 4;-r- & ien :): supp2.v'n~rv mIjn-*ic ia (v *

-omrts-.I if r~~ otary mtquets ina th f'3c'isin~i 14ns~s. -js-A

7.Cas-.A-Frv I~ b-I sai3.~Jifl isi :t.' 4.,:v3 4. Z

:)roac- :injIg.~.h~ of !luminous 4: ssiq-'-

to vfCU'1.1 n~s tabz erwatia, -! th-a noco.ssary cni~

cond'ictin.q &"-, ,3hysical expazian: on clai~n beqms (in "r"~ -!-I

it is slfO'icienr lona qaf/intirval, frqq 'rorn *'h4 iaqn-ic

1) the zolificiticn af power-sutpply systim for th rai:i-i'

,vnqrcv of *hqb cm1i.1ing teams (up to 1.5 rqV in th.- Camlrilaz

4ccelara~or)

9) 4h- 4rsition of tau zjst*3 of tho tree-lixpnsina/stpacs

ieoarst4.%n of tho orbits of electrons 4id positrons (with the iii ~

the systm .,f 1-ct=-vs'ati cactorsc-nnins-rs);

f) . he cr-ition a! trie system 3,f "i'q injection of 41nr-"- r"
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ornsitroni b'qafs ino- t y.ass.

3ur.4 1g : r t. amLoria 3v'nc~roti-cn wil I~~s

the works , I-rmct-1 a r La~ravamenti'.n t -z livi ilitv 7

trxnsi,,-4cn to --i~i c.,1 Ca a a :Ili ir a ai n w' ! sW S!t .'r

4ork withi thP ositran D,-a is oiitl nl" on 19-i rn t: -

of n-1thoi 1 ' --4 7.a-Ainj oc-Jls with ' o ~.reiv *:o 3. -

1970.

,ibstecizntlv on t e Camoriay. Acoaritor is planr1ai/7.U

transition '0o nz w ncow'artul/thick V..Th svstca- (by 4v~rai- -

-50 og kW) ia.i the ccnistraction or in"'?rn-il bvtass for

realization of contrary caliiout with t enzray up t,3 ;"

2.'4. ?os~0use/aFp)1ication of svsto, of casc3(id

with 'tsa of boof-tzr syrchrotrua.

r~li-iatior lvwnin'i first ctcretses up I-o c-rtair en-reiv, in! ~

ofe_ ) ,ha itn,,mflctaici1o
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-ind it h-jis I-) i:'icrp-;%si. 'Inar~y oO' e2..ctrons in th- ')oos--

,3f bas-4( sn-h""rr 'culd oe ,mjii-st.

~ ~ 3:~UsrI.A;;/Iy~ut-, of 'I-. ccn.strictio-. -'

svnchr(5tr-vnlc thz :1 Ierg 13-~.U .,V in Darashuirv(ian'd. .

lis tv1~1'erd synchrct:on 1114N cn 5 G--1 as th- btu-F- 7

in .d1 a 4:c 4 i:zznsity ar.1 e sm a'! am ar~c~ a 1:-

~C!Y ~oit~e~ jitris/layouts will1 be in !',ltail 51il 4

T~ )--v cio-qsow.-ir, wnich corrlas.,uls *o en~rgy1 V is

~Doro~i1%a' .S .. Ci". vartical li-,e arl 9 -.v on -t ra4ius. :~-

th aaar''ir-- )' laro3- .syncnrot--co with thq inqrav of inia'jinnV

can b-4 -ip1Ac-4 vary :uall: 4.55. i. L-an-e ;vnciro*=on will.

vpr!.m4#!ir 6 tI.%,s jrc !ter zhdaI UNA, 6-hn rWa is of curvai-, =-

main*'. will h- z1'il tc 120 e. it is orovosoai to make folir 1)1-n- -

iqtrat ;ht sI'os .n two of wt~iic w'.!l b-a irrin.;ed/locatp! 41-T-4. -

lin~ar Aic !iors. tha -:aird iap/intirval which will x-Rr I-fir

£nloctior ani b-amu .avbacti.on, it mnts4 nass throutin Nel'ra3 i%

in partllal I-) the -ixistiaq experLimentil hill, which will ii~k- i

4!xPerim-trt- wlo-1, Ohe huo utj.A acc-larlitor, ir! 4-
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consilprabl~v lcwir 'ha cc/va.ue jl consrict.on, ZO1 4:K

creat4 qna.flfi inccrvsnicnces mf inconvqn4ience2 during th-

cc-ritiin) of acc-r1-ratrz.

Paco 32.

In cornzc"..or with tae sp-3ci a ~ ~ ~ ~ .

r~l~f3/14.ii rinc7s must pdss -:a -anran' ('ahrough th: i :

howev-~r, the-- cos*:'vi l~ie cc tunaei ,n'i is nof ccnsilzrg 3,t

si.nc-3 w4.11li-, s-iultancously solved th-- prohlen of raiition.

shi,-1.iag of orincinal 1par-, of tae accelari.tor.

7Ch svs4-m w!11 operite at rrsinancy q~16 e?4th~r 1224 " 1z

on the second or by tho tird the narmrnics of the fIrg-uencv Df

accelarator NITA. ?cr hcth fr~s1uencizs ar~z almuat'ra-7

powerful/4'hick iimolif5.-rE. Estimations shcw that th.i- b-31i 1

enerqy 1c; 1,V ani t-hp cur:ent I pA can be cbtain! d at the O4

VCh systrm 1. 1 11W in the im leamnump s (300 kW of aver-iT)

3eam wl.th the -Aza of 20 GeV by clirr- nt I pA will roquir-1 ~-

thq tpulsi/mom-nnttum/pulaa ( 1.6 li of average)

Inoth.er exailol of scychrotron with a larie r-i~3ius - nrono:;-

of Yrv ia -; 5co .n stir te~ bou. t! ( co-structi-On c:

stror.;-focizln - acrcil:rat,r to the ?nrvv 51)-61) *1.: -n-i rz "-1T
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must be -q'ial t) 1210) n, tae ipartar-i of~ x ~

boost-tr vn.::oolacea ia ,nc- -;im tu-v as meln acc1trl-

' ~ ~ ' : ~ ar,r 3z D'SiZ t h-, s to S u 1'hf:o-si 2-

* iccel, tvion o fltra ±;aJ ocs.tr-ns, in to also uis-

is Or-.)psei1 -' tilize- an orijinal svst,-4m of I-- multj-Dljcat"-n 0

electrons ain nrsiltrons atiring int-ariction of *hi brou*qt-oI-

carti: ls "f i~aln icoaqlerator aust )sralz~ by the fi

T- (2o (3)
NO (20- xls oHep~ep -- 7 e"(10-40 Man)

(4) Haen~ubg YCKopHTeJnb 
-~7 e T (300 Ps

OycTePnbIft CIHHPOTPOK - 7 ae (5 r3B)

OCROBH1Ot CZivXpoTPOH 7 e; (20 raB)

-xo~aep~ep 49 e R *A

Key: (I). V. (2) . '-onvrarter. (3) . 49mV. (14). linc'ar acc-?1.rit-r.

(9) . bor'.r 5yncrotrcn. (o) . oasic svnchr,tron. (7) . -ind ;c

lultliplication systean poszsesses in th,- principle jra
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po s sib is , bu 1:' 4-, is ve ry ccsp- c at d- a nd ns ds th~ -a' .4:

check of the casca'ia shcwar process-s, which cccur or. 4tha ii

tha casq 0' +-- r t:14zation of iuziplication 2yst;?m thue rtf3:c<

the circla-ii hea"m -44-11 ve limu.td by ths acw-r Of h~-f"P

svstmm wh4ch m'is i-, to coverlai~ of thi ra~liaticn !.oss~s c.-

.and 1ossas in~ thi walls cz. resonatcrs. ' i' ttft-r will 'nz -4 A-

usual It--noprat-ire, ini -5-7 AA4 dt d t-no-ritur- of ii : -.

2. s Y c~ nVSi cit ii -n c n s t a 1:io -, I I

aneprqv of finctions of rjton aaj Jalzctron acc,'11ritor.

in conn, clt.on with tane fact ta~tt '2'i .ccelprators 1-o lht

ui
4 rahijqh -nirrgins s 4 mujtan,-ousi'y b-cono sq~jr-,nsxp c, s v

sxpedijnt ly, annarantiv again discuss thq nossibility of coic4-11 >'-;

in on-i installtion (svncazotron) cf thoz acc, leration of 1 el7

and protons. ,is possitiiity tias aLrearly heen 14SCUS.~ J~ 11

but thrm rzea- stf-ps -.r tnis uiroct.on thus far it was not 1i n 1 z r

The r3ason for this, in cur opinion, consists in tho fact th -

correspon'!ina propositicrs, until tiow, they werel donp only post.

factum, "or th, a2:'-adv coristructaJ and ac-tina nrcton synchrctr ns,

not f!itt&.d ou- for accferatiny tha sl~ctrons.

'ot tiuchir,,i lnon tha econcwic aTO tzchnical 3sid7-- Of -914"-

let us : xamiine s-nohrorci wi-i r-i~ivs -6 k,, ]isJrIrn-d for
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acpia-41 ol preotnns t.a 3 roV (3000 ',V) IfU wo 1-r this :4-

iccelralk-~ 41-cltrons, then with the n 3rqv 20~) e;,V losit~ 's-,

vcr r.ivoliticn 4-o the pdrticl-i it is achi-a-ved/t each ed

casre vill b-i on 7v 11 kq . W;.ta tn a smnaIl-r en ,arqi-s th- los:-S

substin'iall'; lo'ie reri (proporticnaj. to the fourth legrez off -r; ::i--

'h-~ 70mp-nsvtJon for caition l.osses 'dill not be r i.n-x:

constivia .Ch pow~r, if zhi proceszi ~~~aiincvr

9nough.

?agc i3.

Lat us ra-iii- So th at thd anizqyy spnf in th,' cecnpnsa4t.on fc

radiation losszs (in sntirs cjcle of acr-elaration) , woull 'I-

energy, which is transterred tj electron for achieve vznt of a:i

enargy. This 4.1- 4 s nossibiz tj satisfy, szilictinj the f:r.q'imrr- 111

chanqa in the !fi':l of the equal to 50 1lz, which proviles also

high ave-raqe/iean intensity of beami. Consiliring a quantity of

rartic1'lin trTnial to -1013 wnicn corrnspnis -1315 part4icl~s o:-r

sePconl (cur:_nnt )n th,, crdar af 1 niA) ,we come 1-o the aver i./m:ar,

vower in 4thA h-m of order hundred MW. Th4.s 4.s, of ccurs*, hi-ih

valu.4, and for it*s achievement sioull ha analiad tha totalitv c,:

cryog~enic risonators andi wavejui.des, arranael/locitei ilon; t--
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in cv as % of 'z -'z:otcfls waiica a nct t-st/ -xts :4nc- -- a-

As 1-hp first '-Irn cn tais installalion. can bs obtainel

cf ect-rons in! ortn dith the ean rlv 210-300 !?V ih

i n t p r 34 . 'I 4.s "-?.'%ssazj to przovi-i- al'so th'4 r'a'L;.zLtion o"

r actions on '--- clishing rtrei~to ani~~o-os~r

a n wih -44 1. zrnsu:. 4. a1n ;v c o r r V'- +1~

turn it w-.11 b- )-s- ,')" ca sdatca ovear to 3boai-ni- off ots :2

en~r.iv on thn )ror: i 3 ;aV

1. KOBoMeHCiwak A.A. Tpyazbi MOJIUyHapORHOlk KoH(IMepeattun no antexTpohmgWMMUbai
a3axMOnetLCThBURM, aly6JI&, 1967 r., Ha-so A H CCCP, 54, 3 (1967).

2. Howard F~. T. ?roc. VT Intern. -Conf. on High-Eaergy Accelerator*, Cambridge %lass.

(1967 ).
3. MIc Daniel B. D. lEE Trans. Nucl. Sci.,- NS-1 4 ( 3) 1197 ( 1967 )

Discuss ion.

which' oO 'hi icc l eracors - !inr-a: or CVCl 4 .C - accoriini*

charact-3r5;tics w4 11 ingag, i tae ,i1tnro #!h basic plic-?
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3oth lir c- on s da de velopzd i~du~dil Thr is i -

4-o ar I tb- 2al- iflak.of of taue dficmc4s/lacks, i-nherint -n:-c

these tvtn'-s n4 -iccpj-rlitozs. la the !u'raprargntly, will '.)

ache -va/r= acn ( 1, svntasis of ! n-ar- and cyclIc ~cl~~~

'-his Cdsn w4.ll b, olblaine' -rthe ces:. aualil-i-s cf both.




